Introduction
============

Metastasis to the female genital tract from extragenital primary cancer is uncommon. However, the breast and intestine are the most common primary sites in patients with metastatic genital tract tumor. The ovary and vagina are common organs of breast cancer metastases in the genital tract. Yet, metastases to the cervix uteri are extremely rare, with an estimated incidence of 0.8--1.7% \[[@B1][@B2]\]. Here, we describe a patient in whom metastatic breast cancer of the cervix appeared as a large cervical leiomyoma and was diagnosed after treating of the primary tumor.

Case report
===========

A 46-year-old woman (gravida 2, para 2) was diagnosed as having invasive lobular carcinoma of the left breast in 2011. Clinical and ultrasonographic examinations and a mammogram showed a category 6, highly suspicious tumor of 4 cm in the left breast. The gross appearance of the mass was 2 bodies of brownish white soft tissue, measuring 2 cm long. She underwent a needle biopsy at the 6 o\'clock position of the left breast. The biopsy result was invasive lobular carcinoma. She did not have evidence of metastasis on positron emission tomography-computed tomography (PET-CT) and pelvic magnetic resonance imaging scans. She underwent 2 cycles of neoadjuvant chemotherapy with cyclophosphamide (Baxter Healthcare Corporation, Deerfield, IL, USA) and adriamycin (Pfizer Inc., New York, NY, USA). The breast mass decreased from 4 to 2cm. Subsequently, left breast conserving surgery was performed with dissection of axillary lymph nodes was made. The initial tumor, node, and metastasis stage was pT1, N0, M0; the estrogen and progesterone receptors were positive; and the expression of C-erb-B2-coding, K-ras oncogene was positive. However, epithelial cadherin (E-cadherin) was negative. An additional 4 cycles of adjuvant chemotherapy with cyclophosphamide and adriamycin, and total dose 50.4 Gy (6 weeks/28 fractions) of radiation therapy were administered. She also took hormone therapy (goserelin and tamoxifen; AstraZeneca Pharmaceuticals LP, Wilmington, DE, USA) for 2 years. At that time, she was also checked by gynecologist. The gynecological examination and ultrasonography showed a tumor (3.5 cm) of the cervix, but further details were unavailable ([Fig. 1A and B](#F1){ref-type="fig"}). Exfoliative cytology (Papanicolaou smear) results were negative. We considered that the cervical mass was a simple leiomyoma because of no evidence of metastasis on the PET-CT scan. Therefore, she underwent regular follow-up at the breast clinic without any evidence of recurrence.

Twenty-four months after treatment, she visited the hemato-oncologic department for persistent anemia, and she was diagnosed as having severe myelofibrotic marrow based on a bone marrow examination. Menorrhagia also made the anemia, so she stopped the tamoxifen therapy. Incidentally, the ultrasonography of her pelvis showed a solid, large mass in the cervix measuring more than 8 cm in diameter and appearing as a submucosal leiomyoma on the isthmic portion.The serum cancer antigen 125 (CA125), CA15-3, carcinoembryonic antigen, and estradiol (E2) levels were 535.4 U/mL, 5.0 U/mL, 1.8 U/mL, and 39.3 pg/mL, respectively. The mass of the cervix was larger than before, and she had more profuse vaginal bleeding requiring multiple blood transfusions. She underwent total hysterectomy with bilateral salpingo-oophorectomy. The removed uterus weighed 484 g. The cervix was fish-mouthed shaped. The cervical mass (9.5×7.5 cm) was not encapsulated. The cut surface of the mass was yellowish gray, solid, and necrotic. Both the salpinx and ovaries were not specific on gross findings ([Fig. 2A](#F2){ref-type="fig"}). Unexpectedly, the histopathological examination showed metastatic carcinoma consistent with an origin of the breast ([Fig. 2B](#F2){ref-type="fig"}). The metastatic tumor involved the uterine corpus and spread to the endocervix and left ovary, and multiple lymphovascular invasions were present. Otherwise, the right ovary and both salpinges were normal. Immunohistochemical staining of the tumor was positive for the estrogen receptor, progesterone receptor, cytokeratin,and gross cystic disease fluid protein-15. She was discharged home 8 days postoperatively. She will be evaluated by PET-CT, bone scan, and breast sonography, tumor markers will be assessed, and the next second-line chemotherapy will be planned.

Discussion
==========

In the present case, pathological results after total hysterectomy with bilateral salpingo-oophorectomy showed metastatic carcinoma consistent with primary breast cancer. This is the first case report of breast cancer metastasis occurring as a disseminated disease with isolated involvement of the cervix in Korea.

Metastatic disease from the breast to the female genital tract most often involves the ovaries. Metastasis of breast cancer to the uterus has been described in more than 200 patients \[[@B3]\]. The cervix is a small organ comprised predominantly of fibromuscular tissue with a limited blood supply and only afferent lymphatic drainage, making it a less favorable site for metastasis \[[@B4]\]. Approximately 30 patients with breast cancer metastases to the uterine cervix have been previously reported \[[@B2][@B5]\]. Most cases of breast cancer with genital tract metastasis occurred in patients with advanced breast cancer while on tamoxifen treatment or during follow-up. In 67%--89% of the reported cases, distant metastases of other sites were present at diagnosis of cervical metastasis \[[@B5]\]. In our case, breast cancer was found in the early stage and has undergone complete treatment of breast cancer. She was attended regular follow-up visits without recurrence. This highlights the rarity of presentation in our patient.

It is easy to mistake the common presentation of abnormal vaginal bleeding as primary disease rather than metastatic involvement of the genital tract. Vaginal bleeding should be differential diagnosis cervical myoma, uterine metastasis, endometrial lesion especially in women with a history of breast cancer. Because patient with breast cancer took a tamoxifen which increases primary endometrial carcinoma, endometrial proliferation, and endometrial hyperplasia \[[@B6]\]. We thought that the patient had cervical leiomyoma at the time of the diagnosis and an enlarged cervical mass after finishing treatment. Preoperatively it is impossible to distinguish metastatic growth from hormone-sensitive growth induced by tamoxifen.

Breast cancer includes numerous histological subtypes, of which the 2 most common are infiltrating duct carcinoma and infiltrating lobular carcinoma \[[@B4]\]. Our patient was diagnosed as having infiltrating lobular carcinoma. The lobular histopathologic type seems to metastasis to the genital tract more frequently than ductal tumors \[[@B4]\]. Additionally, unlike invasive ductal carcinoma, lobular carcinoma exhibits a distinct metastatic pattern. Distant lobular carcinoma tends to diffusely infiltrate organs, and it surfaces in the bones, gastrointestinal tract, peritoneum, and retroperitoneum, including the uterine myometrium, endometrium, and cervix as well as ovaries, ureters, and stomach, especially if hormone receptors are positive \[[@B4][@B7][@B8]\]. The exact mechanism for this unusual metastatic pattern is unknown. The loss of E-cadherin expression on a tumor cell membrane is a characteristic feature of lobular carcinoma. The loss of E-cadherin expression is associated with abnormalities in catenin expression, which leads to a loss of cell-to-cell adhesion and intracellular and intercellular signaling. This is postulated as the mechanism for the unusual metastatic pattern of lobular carcinoma \[[@B4]\].

The time between the initial diagnosis of breast carcinoma and the development of uterine cervical metastasis differed in our patient (5 years after the initial diagnosis), emphasizing the importance of regular gynecological examinations in this patient.
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![(A) Vaginal ultrasonography showing a tumor of the cervix (uteri, 3.4 cm in diameter). (B) The cervix appears as a large, cervical leiomyoma (8.7 cm in 2017).](ogs-60-481-g001){#F1}

![(A) The cut surface of the bisected uterus in the direction from anterior to posterior shows a well demarcated, solid, mass-like lesion; the lesion is yellow, it contains necrotic focus (arrow). (B) Tumor cells lack cohesion and appear individually dispersed through a collagenous stroma, and they occasionally have a signet-ring cell appearance with intracytoplasmic mucin.](ogs-60-481-g002){#F2}
